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Research Summary: 
Atomic clusters often display novel properties that vary significantly from one size to the next. 
The objective of my research program is to characterize the magnetic, electrostatic, 
spectroscopic, and chemical properties cluster systems size, specifically for the purpose of 
identifying novel, confinement-induced emergent phenomena as well as to pinpoint “magic” 
clusters having special properties or unusual stability that may serve as building blocks in 
cluster-assembled materials. We have discovered, for example, that normally non-magnetic 
metals such as manganese can become magnetic when produced in the form of small clusters. 
We have the ability to produce molecular beams clusters composed of virtually any element or 
binary combination of elements from a few atoms and a few hundred atoms, enabling both 
fundamental in-beam studies and deposition onto substrates for production of thin-film materials 
under UHV conditions. 
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